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(54) OPTICAL PICKUP 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the cost in an 
optical pickup of an optical recording/ reproducing 
device recording/reproducing information with light by 
miniaturizing reducing performance deterioration due to 
positional deviation in components and reducing the 
number of parts and assembly adjustment man-hour. 

SOLUTION: A remarkable miniaturization of the optical 
pickup is made possible, and the excellent performance 
can be secured since the positional deviation in 
respective elements hardly occurs by providing a 
polarizing beam splitter 18 and a 1/4 wavelength plate 
19 integrally with an optical module 10 constituted of a 
laser diode 12, photodiodes 13, 14, 15 inside. Further, 
the number of parts are reduced, and the precise 
positioning of the photodiodes 13, 14, 15 are made 
unnecessary, and then, the cost of the optical pickup is 
reduced easily. 

COPYRIGHT: (C)1997,JPO 



'^>^_, 18 




13 14 15 



13 14 1& 
13€ / 7 I 

13c \ / 1 

12 c) 15d 



15o 

15b 
15c 



S101162 



(i9)b*si*iif;t* (jp) (12) ^ ^ # 1^ ^ ^ (A) inmfftmm'Amm^ 

#M¥9 - 44893 

(43)4:^180 ¥^9^(1997)2^140 



(5i)intci.» mmn ffff^mm^ fi msm^mi 

G 1 1 B 7/135 G 1 1 B 7/135 Z 

7/09 9646-5D 7/09 A 

7/125 7/125 A 



IS^CDSclO OL (ik 9 M) 



(21)ffiS$# 4$@W- 188898 


(71)WSA 


000005821 












Qaymma v^s 7 ^(1995)7^250 










(72)^W# 


















































'sm mn 





























(54) BSfracD=&i»] %\^vifT-j':f 



(57) 

Kl 3. 14. 1 5iJS«JEie$*T,fc)!e^*S>r..— /H 
1 9 Srift tt fc r t T?, 3fc tr y ^ r y -^(D^mi^i: 



(o) 




11 13 14 15 




(2) ^mW-9-4 4 8 9 3 



1 IS*fe<03t tV T y T", 
^ —/Vf^tJitait 1 IB^o^t I? ix rJ' r 7', 



■t^^%m^<r)i3t^^BLifi^^i>f^2(DRitimt^ WIS 

Jt^i^t^WfiKU. WfS^ft:^&miEiiJt:^yXAf«Btt 

[0 0 0 U 

[0 0 0 2] 

(0 0 0 31 mT> nmmt^m^t:.n^<o%\fy{rr 

yZf^. ^7i:m\f^xmm-r^o m? (a) 

3tf 5'^'rs':7'<o«fig0. E7 (b) tS3fe<D3ttrs' 

^'rs'7'<7)Bi<^S^^^«B^><^)tt;:*:ia. 0 7 (c) 

f4, S{2<OS)t3g^^i>(Ot£:;^|llT?fc5. 

[0 0 0 4] ig7iriov->-c, i^w— if— ^-Y*— K-e 

3fcif-A;^:/y s'^'^-efoi), PiSJt03feS:Siau. s 
%^oro-o(D3tlr:J5-»Urttil*t-So 7tt'>'y>-Ky 

mwfs. 8 \im 1 n^%m=f-ii ur o^;^- h ^j^^ ^a— 

K-efo(9. g3feffi;6SHo©tSi®8 a, 8 b, 8 c. 8d 
Kf i5 1) , SJtEAS -o«0®« 9 a > 9 b 

[0 0 0 51 ±fa©±p^^:«fig$tLfc^^5t5<D)tf s/^'T 

1 J; •>J5c#t^?*tfcP{S3tw3tJ±, iSJtK'— A;^7'y 
-2Sr^cD*4Siau, E^)-W-JSfiS3{cAW-r5o 



!t^m¥-9-4 4 8 9 3 



St;5Eg4)-<iO-aSft45 3iSr]gia-t-Sr irlZit). 

14. ->y >'Ky*:/^^'^'X7^fe3gJS■r5^^-*^|R|g*s 
B^bTV'ScD-e, ^1<D7;*- hy-Y::*— K8±<03t;^ 

^IS^i«ft:5 i:jk^!K)V>'X4*siSv>^tc:j4Y*-iR]tcg$ft 

sri^oB&tBR?g<D;^^s' hi:*!), mnms^mt^s tM 

co;^jKs' Hr;t:5::i:*»P>. FE= (8a + 8c) - 
(8b + 8d) , t\^^^itkm\a*)-^:i—:^:^^7 

[0 0 0 61 M(S3tf- A^^T-y 5'^-6-eK#* 
* ^^fc3fc»4. iStSif *^fli-e|g 2 7 d- b iJ^-Y K 9 {j: 
•S«9 a i:^l«9 bSr^>«ilt-5^>tiJi»©*lRl*5 
If SilB^aE^*: 5 rott^ b 7 y m(o:^^ t B&imic;S5 
i 5»-EB*ti/TV>-5r.i:*^^, TE = 9a-9b. t 

[0007] mi(0^:i^Vy^:^~-VStm2<0 
K 9 <?5i^S3fcS:^ RF = 8a+8b + 8 
c + 8d + 9a + 9b. lJ:±!3<»«|BSiiS«i:5±©iffS 

[0 00 8] 

[%M*s«?ftbi?i:-rs^l b*>b/j;i6se>JifS©i 
5 -fm^X'it^ i^-- »P— K 1 tm(6o u>:<A t 

fc. {13161^— A;^:/y SA;?— 2i:Sl<07;*- ^^^•Y:^-— 
K8*^<};t;fS52cD7;i- K^^-i";*— K9 i:(DM<D3t^4' 

ftiiijfet— A;^7'y ix;*'— 6*j±Tj«i^y >Ky*yw 

[0 0 0 91 *«egi4. ±15^51505^11 Srfl?8tb, /J^M 



^S^fe^ttW^fe f y ^ 7- 5, 7'S:ft«-t-5 CI i: S: i 6«J t -r 
[0 0 10] 

5. 

[0011] 

[0 0 12] /ut^i;:— 
[0 0 13] 

[0 0 14] El© (a) «:*^W<^^l©Slj66Ml-*5 

(b) J4S3t^^^?fP4)-roS£:*cJi®ElT'&S„ 

[0 0 15] |gllc^3v^■c, 1 o«:3t#^-:^ci.— /w-cfc 

t). ^E:05rt?plcl4S«l l*stS:fttHTV>5o S« 1 1 
±Ij:I4, 5£3fe^^t b-C(?5V— if— yi' Y 1 2 
Jtsg^i: b-C(D7;i- V^^i>r— Y\ 3. 14, 1 5*5^ 

1 1<D-SS(::4 5° <D^®Sr5fl-rstHI?fi5Sr§Stt^ ^tO'^' 
{c:^3t9=-5'7'S:^«gU-C. ^3t^5'7'*»^<?>*felt3t!JS4 

h ^^'T K 1 3 , 1 5 •?rtt^ix4 ^-:Jo«5>SiJ 
^?*vfc®i®13a, 13 b. 13 c, 13di3j;t)fl5 
a. 15 b, 15 c, 1 5 d*»P>^oT*5t), ^«J1 3 
b hW^ 13d SriJ-fiJ-rs^J-fJi^fe J;U5«g«l 5 b i:^ 

^1 5d=sr^>S"j-rs^>sij;^«:^rnj*s, mmim}m-^<r>. 
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K13. 14, 1 5 IcMlRl-rStS^clCtt, B&S" ~2 0 
° (OlHlW^T-lHlW$tb5± l&IllW3fero^l<^fii:M«S7;^• 
^^^-^';^-— Kl 3, 14. 1 5«^SS:f 'Wc, JErtb-eti. 

[0 0 161 1 8l4{^B>5SH:ft?g©7*y XAi:»f®*S¥ 

P^18aT?&5. iB3tbr-A^:?'y s'iJ'-l 8i*S§gS 
«1 6±lc-#:|i«^Sti,T*J!J, MEl 8 b«:. 

•=ei?3.'-/n oortgp^^r6]*»oTM^L.t:v^5o l9^± 

ii3tK'— A^^T'y 1/^—1 8<D±m\!^—t^\^WHfhtl,^ 
5. 

[0 0 171 'tis, 5}>o^'7i^iHi*fSi^i 7 {4. segs 

«l 6oS«l llJ:*f|fi]-r5®-rr±>^i<<S)tf-A;^:/ 
y y^f— 1 8{c*i-i«o-r5®tJ:^ttTfcJ:v\ 

[0 0 181 <S3tli'-A>^7'y S'^'-l 8tt. »f 

y * 3 ^Hai^-g-*j-er-c?g^ u-c J; V \ 

10 0 1 9} ±^(DX^\cmfSc.^ihtctfti^^i^Ty^<0 

m^mti:Wsi^^m.m-ri t . i^— r-^-i';*— k 1 2 i 

3telf-A;^7'y y^— 1 8{J:A#tU 3t^]^18aS:3g 

iHbr, Eg^s-o-JSESiE 1 9 t;iAiW-rSo rr-cPiDt 

4&wi'X4JcJ;»Jlf^fE«ifeiK«:5±{J:A3t$n5o "Ita 

St/MiK) I^VX4 SrjgiS b-CH4)-©— Rftlg 1 9 tJiASt 
-rs. :ir-C. STJ?E5>©-jSft«l 9«r3Sja-r5r:i: 
± •? X nii^<^Jfel4 u—f—y^ K 1 2 i t) &lt 
*ixfci:#«P<S)ti:i£2fi«-rSiij|&{H3t. -r/iJ3*>S<B 
3tefc^t>o-Ctb#t^tn, ii3fcif— A;^>^y y^r-l 8lc 
7>.#tU 3t^J^l 8 a-cmt*iXs ;^B1 8 bTSiWS 
ttfcmiJlSl^atg 1 6(D>}^u^7AlHlJf^^l 7{J:A#t 

^fcWs"" ~2 0'' <oiBiiff:ftt?iHiSf$ 
tb, 0!lx«+ 1 5J:I5ll^3fctt7'* h iJ^w" K 1 3 tcA#* 
0»:3t«:7d- hy^f:*— Kl 4t::A#tb. -1»cIh1 
^)t«:7;*- hi?''C;^-Kl SltAlt-fSo * 
n AHIWiji^^ 1 7 tt± 1 JS)clHlSf5tw;»-^^{4B«S7;i- 
h^^'C^— K13, 14, 1 SroMSrtf'M-x -tH^tt 
SWS«1 6{Cjfiv>iH!li:]^v>{i!llc3KSi 5*V'>'XJ5!j« 

1 3 i ►jjgegstR 1 6 ^ciav^B^■r^i^^^Mt^, - nj:0 

*f3tH:7;*- hiJ^-l';^— Kl 5 ± •? 



(13a + 13c + 15b + 15d) - (13b + 13 

d + i5a + i5c) . tvsms^tm-iti^d-— * 

[0 0 2 01 Kl 3W^«1 3 b 

1 5 15bttg«15d *^>S"J1-S4^mK>*lpJ 

x^nm^mw 5 <^if ® h 7 y ?ij(D-m«s^^ i: 

h^^W;^— Kl 3. 1 5±cD)t;^j}?y hdsit 
S^7y:5'?lJi:Ii[3!f•t-5:i&rRU::^^^•e^^iS»*•rRIlci!l< r 

TE= (13b + 15b) - (13d+15 
d) . tV^5lli()Siai(CJ;!9 h^s^^i^i/a^^-ft^T 

[0 0 2 11 ^5e>{;i, 7;*- h^W^-Kl 3, 14. 1 
5 Oi^S3t». RF=13a + 13b + 13c+13d 
+ 14 + 15a + 15b + 15c + 15d, Ki.^ ^f ^ 
IHHtiK**: 5 Ji<0««m-i-R F «s# P>*b5. 

[00 2 21 JhlBro J; 5 l-*ISifi^Jl:iiti.«, 

a.—zn 0 i:iB3fetr'-A^*,7'y i/^— 1 8Sr— m-gs: 
ft, i@3tli'-A:^:?'y y^— 1 8 i:E5)-<D— }SS«1 9 
t*:|cK»tfc c:i:lcj;!9, ^feify^r ^z/nizmfifb 

[0 0 2 31 >'l'F*31 OIC— ^tctCU- 

f'-^'-r^r-Kl 2 t7;^- hy-f;^— Kl 3, 14, 1 

* h K 1 3 , 14. 15 <^>iS5if»fe/j:#:S8t»JJS 

[0 0 2 41 ^5e>lc. ia2~EI6»cJ; t>. *^l^<D3fcf 
[0 0 2 51 mzo (a) 14, *5l|gcD||2ro|liS«9j{:: 

(b) tt, %^im^n^<r>m^±mm. m2<r> (c) 

[0 0 2 61 P2{CfcftS|2|l i:*^*.;}*^!*, 

^, -oW®jyc2 0 a , 2 0b jc^sij^nfc^* by^f 
K2 0 i:, -ttt-e^vr-orotS^ 2 1 a , 2 1 b*3i 
U!2 2a, 2 2 b|c4}-#J^?nfc7;*- h^^'f:^— K2 1, 

2 2 i S:, 7^;*- h y W K 1 4 omiJ{r«^-f-5 1 1 

n^7AlHltff^^2 3^fflv^:fcr i:-efc5. o*iJ, 
:^Xg!i;SSr;t-r5 1 i: t irM''i5^<^'->'Sr*-f-5m 

AIi]^^^2 3Sr^v>-CV^S, 
[0 0 2 71 h y-Y K 2 0 <D®*g 2 0 a , 2 0 
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b i:^^\^i>^pm<o:^f^ mnmmmt^ 5 <omn h 

7 y ^ J?ijro*r6] t i5S¥tTlcj!c5 J; 9 l^ffifiK* ti.T*s •) . 
73h h K 2 1 (Dti«6 2 1a. 21b ^^ft-SiJ-TS 
5>fiJi^*J±tJ?7^;#- htJ^'f;^— K2 2 05^*^2 2 a, 2 2 

ixTV^S. ®«^>#j5l^n^'7AlHltff^^^2 314. ^(K>m 
M«(^l-*3V>T^S'J^?nfcEgo(D®«2 3 a, 2 3 b. 
2 3 c, 2 3 d*='bfigo-C*J!5. #®«;:ri:l;::3troIa]Sf 

*b-C43i3. 'es|x.tffgSc2 3 a-ClHlJf$nfc+l^lH]tff 
3tl47;*- h^^-T;*-— K2 005^«2 0 af^tw. -1»:[h] 
Jf)ttt7* h^'f:*— K2 2 0^*^2 2 a i:®iSlc2 2 b 

2 3 b-CIeIW$*vfc±UJc@Jff3te«:. 

K20(7>M«20brti:7:«- h ^-f K 2 2 <0 
M«2 2 a i:^«2 2 b t i:^Wl-r^^mm±\c. tl«c 
2 3 cT?Ii]^$ttfc± 12iclil^5fcl4. ^rix-^tv^d- 
-1";*— K2 0(Otg*S2 0arti:7;*-h^^-f;*-— K2 lO 

lai:ffi«21bi: Sr^)-tiJf 5^>»Ji»±fi. 

2 3 d-C-[HlW$tvfc± 153clHlJfr3fcl*. ^E:t^^i^7:^ 
W":*-— K2 0(7>®^2 0 brtt^;*- b^^:^-— K2 1<D 

®«2 1 a tmm2 ihk ^^pi-f-i>^mm±\^m*-H 

[0 0 2 8] tg*^^J-S!l*a^'7AI5I^^^2 3 

f@«2 3a. 2 3 b-eeo-liiclHlSf^ti: 2 3 c. 2 

3 dr-W+ U3clHlW3fcdSx 7;*- b^'l':^-'- K2 0. 2 2 

a. 2 3 b-e<D+ 135c0Jff3ti: 2 3 c. 2 3d-C<0-l 

h^'f^— K2 0. 2 1. 2 2(05)^SiJfgtg2 0 
a. 20b, 21a. 21b. 22a. 2 2 b $ 

[0 0 2 9] u— If— ^^-Y^— Kl 2i«?3t^s«c*t$ti, 

•7*Y^-^:^^Y2\(r>W$i.21 ab21ht 
«i5^SiJ«&Ji*5iT/7:i- h>5^W:r— K2 2(^>®*3c2 2 a t 

2 2b h<D^mm±.-r^<r>%:^ii^y V<r>:k^ ^c^jsj^Cic/j: 
Sri:*»e>. FE= (21a+22b) - (21b + 2 
2 a) . irv^pliWi^tm-J: t)7;;*~;&;^^7— (t^F 

[0 0 3 0J 1W«IB®j!«f*:5<Oif«h7 5'^'t?W 

EJf3t»TS^«*5. ^*^^)-fJ/-^n^7i^lHlJff^^2 3 
ro5>SiJ$ tvfc^i® 23a. 23b. 23c. 23dSrii 
S i pICbTSSltfi. TE=20a-20b. tl>5M 



[003 1] s6-3T*siiS9iji-J:tv«. ^ 1 nm:mmh 

K 2 0 . 2 1. 2 2 ©^^fiJtiiiE 2 0a. 20b. 
21a. 21b. 22a. 2 2 b ■CS3tt-5WC. 
•^—^'<:i—h'l 2i:<!)Mm^i^Z>tftff>&mmWs\.. 
M*S^)-S'J* P A[H]Jf^^ 2 3 T?«|ellff^dS^i() Ufc 

-t: t-?:OJ^#SrS«t{:: < v^tttlro^^ bfc3t T y 

[0 0 3 2] S3 tt^^mff^m 3 tD5ii£^jt-*j «t 

^^I4. Eg^)-(0— iiSfi«i 9<od»*3»)l:i. il^tetf— A^:^ 
^^M*-ttSr*-r«*J®Sr. ii:S^*l.fc3t^K2 4S: 

1 0 0 3 3 1 u— if-^-f K 1 2 J; !? m^M^^i^ 
jgtft«l 9cO:i^^3i7l'ii^K'— A::^7'y y^— 1 

8 <D±m\!:.m.w^mmxwtifti^^m2 4 1 Uitr 

:g«gP5><^;|C^;i5iHt/J^-e# ^ f 5' rJ' T y yro— ^ CD/J^ 
miti!)i-^mti3:?>o *fc3t^K2 4t4^«i:V^5^fi5'fc 

[0 0 3 41 m'it±:^^m<Dm4 0:>mmm\ci3if^^\f 

— Ay^T'y 5'^'— 1 8 (DM® 1 8 b i: \i.m^m(j)mvi. 
m&iii^m^(om^%7~-2^-^-m^Wi^^h.h\> 

{Dttr— A^^T'y s*^— 1 SOi^Sl 8 aS:. PiS 

J4^lfBRIt-t--5)t^]^l 8 c i: UfcC: i:-Cfc5, 
[0 0 3 5] if'-^^l':*--Kl 2 J:t)3fe*5®C#t§*t 

SlJS^fiJ l^»!fero-C^IB&-r V— If — y-f K 1 
2 J:?)iScW$ttfcPil3t<03t(0-gB«:. iB3ttr-A^>^ 




(6) 
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y 8<omMl 8 c-CRM$it. 7— 2 6 

-^:7d- h^-T;^— K2 5(OS:)tfi:<D^'fl:Sr^EqSr t 

10 0 3 6] s6oT*ifejfiMJi ittii, ^ 1 (ommmii 

IcjS Cfc V— r-y-r ^— K 1 2 <o;»:#t3tefi:SiJ^Sr*^»t 

[0 0 3 7] tan. »fffi*s^j^co<S5fetr— A^:7'y s'^' 
- 1 8 Sr«figt-5»rS*SH^|J^»7'y XAtS^t? 7- 
2 6 S:— (*:{kLT— o<0»TE*SH:^^?^roH:^l::^y XAi: 

[00381 05© (a) l4*5l?g(^>ll5K>lliS«SIIC*3 

( b ) iiSt%m^U^<Ot6i^±Mm-Qi:>^o 
[0 0 3 9] E5tcfc»tSEIl t<Oibifi\,^Yi. 
Sr. m^(Om^2 7a. 27b. 27c. 27d 

ir=7M.mmm=f- 1 7 13 (r^j^itzfg^^^-i^ t u-c 

C0#^-i^lRM*:o^7A^^2 8=SrffiV^fcrt-CS)5. ^ 
^IIZli*:ci^^7i^^^2 8J±. ^Siteli'— A;^:7^y s'^'— 

b^-f K2 7®Srtf'i>{rSl^S«l 6 
[0 0 4 01 r-y-f;e— Ki 2 J;»)3fe*s;«c#t$ti, 

h^^;*-— K2 7Ji03t;^sKs' 

'.C*). ifffll2fii^««:5t*f(^U>'>C4*S3fiV^^{Cl4. X 
FE= (27a + 27c) - (27b + 27d) . i:V^ 

[0 04 11 7;^ hyW':^— K2 7ro®«2 7 a 

i:®«2 7 dS:5>fiJ-r5^>SiJ«&*3'J;U5®«2 7 b 
2 7c S:^>tiJ-t-*^>#m<0*|njS:««IB^^«: 5 Oif « 

TE= (27a + 27b) - (27c + 27d) . 



[0 0 4 21 «eo-r*0llSMI-J:ntf. lll<75||iSe8i: 

^PiS. Ego(DtlJtgc2 7 a. 2 7 b. 2 7 c. 2 7dJil:55^ 
[0 0 4 31 laSff^ffitiitjjtSr^J-lKU-C^^W-t- 

— ft-^co;g^W:SS "Tig i: * -5 , 

[00441 0 6 J*. 6 roSlig«s|{e:*3»t-55t 

la4^:<D*,«5^^W:. eSri^Jtb. JMa^^A 

Wim^^l 7-S:iS3fcK'— A;^7'y y^— 1 8«7d- 
-r^d— K13. 14. 1 5 {t^ffBl-f -SSItiiLS^It. il 

jfctr— A;^:;^y ix^— i 8 T-^t^^-:^^— /n orort^j 

b-C<D3t;ci^>'7A[iIt(f^^l 7=S:iS^f— A;^7'y y 
y-1 8lctgJt. ii^ry XAi: bTH:. ilJtK'— A;^ 
7'y y^'— 1 8 i:K#t$7-2 6 i:7i^^^^ii(Dh U. 
® 1 VXRkt $7—26 (OSMmt LT. m 

2 <^S:##E i: LT;^® 18biUfct<?5-c?fc5o 
[0 0 4 5] V— »f— y-Y^— Kl 2±»)5fe«s»tt$ti, 

y^7-«-§-«5#e.iT,S*T-wS3*:W/ii!if^W:. Iliro 
SIJSM*5J:05||4w3IJSMi:l^eiJiCO-C^S&-r5!65. ^ 

i: ti^tii)^ y> Xfj: < . /i' 1 O CDrtSSt? 

V— if-^^'T:^- K 1 2 i *)mi^n?>yt<o!^mmt^ 
;i— K 1 2 (omt%mmn^M-f^ :i t x\ ytmmt<^ 

* V Ufctttirojt f y ^' r y 7'iSr#5 r dS-Ci^ 
5. 

[0 0 4 61 3S?gS«l GSrlgJhU. Mifel^-A 

^^T'y s'^'— 1 8-Cii:^3t^*v'3.— OOF^gP-Sr® 

J: 53t f 5/ r T'OilftttB^kSria 5 i t 5, 
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[0 0 4 71 

[011 (a) *^BJ<oBl»IIJS«»^]l-tett-53tf S',i5' 

(b) ^*liS«aHc:*5»t5S3t^^l*i5-wl4:;k:±ffi|g 
[0 21 (a) *%K©^2C03liS«ajlC:^ft2)3tf y^' 

(b) PlllJ&Mli*JJtS^45-fe^^FlfB^^OTS£:fe_hffi0 

( c ) Wi-m&mVL^v^ 5gjt^^]jp^c?tt:^±® El 

[031 y^^m(om3(ommmci^ifi>yt}^y^r-y;f 

[0 41 *%eq©m4(7)|lifi«anct5it53ttrs/^rs'7' 



[051 (a) *^iqo^5ro||li«iiJfj:*3tt.53feb"yi5' 
(b) PUJS^WJlc^JttsSJfc^^Sas^J-wter^iME 
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